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(54) ENCLOSED ELECTRIC CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an enclosed electric cell which 
may reduce the number of components without losing the function of a 
safety device. The safety device is provided as a separate component 
which discharge internal gas within the cell into outside environment 
when internal pressure within the cell is higher than a specific pressure 
so as to prevent unpredictable situation in that the cell is exploded due 
to abnormality within the cell. 

SOLUTION: An external terminal 1 of a closed electric cell comprises 
terminal body 10 having a gas exhaust hole 10a connected between 
internal and external environment of a cell case 3 f and enclosed 
component 1 1 for closing the gas discharge hole 10a and for discharging 
the gas within the cell case to the outside when the gas pressure within 
the cell case 3 exceeds a specific pressure. Therefore, the enclosed cell 
according to this invention may reduce the number of components 
attached to the cell by combining the external terminal 1 being a 
dispensable component of the cell with the function of the safety device. 
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«e»SLrWifcS»©rtEE36»**«:±#v. 
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tt. a«. «ft©rt»EE*jWBf3EEe<±«:tt-3yt*B^ . 

[0 00 4] C©K^K«tt. «ft*--^(Cs5fXtt#^ 
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tt©rt»E&#< WfaDHfitK J: t) not t/ fc*B£tt. c © 
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0T©S^#^3fc£©gp n a B i UrSflfeer-xS©— 
t^KRBt/MKifclfliRU-Clr**. *1t#WP- 1 - 3 
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mtr-amtcK *) m-t h t . ^ < ©»i&*«ttV-;*« 

«*©a**<-rsifi»*jftc. Mswwettffiffl-c* 
■i-r*i. «s^©a*ftw»fliSa»*^Mint/. *©« 

[0007] c©iMi(ctt». m?i!z©ift 

3fflsa-C* S^SB4S^«c^^g©IStg*<»^. -S^fifi© 
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4©-C*0. •«^»«©«llB*«a*> , i*«:. «ft^©ffl 
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[ £9J©£ft©&JB ] «TtC*«W©^SE«fi©*i6 

©SiWtt ^-5 a si- >-&SHfett:ot,>-c© fc©t?a & 

#2Pj3©^KSmffiBc©y3^A^tf:>r:;&®i& 10 
tcRfcti-r. *»*«ja^5rt^*iMTs«36©« 

tmi&c&tfft.&M<D AStfesrc* a. y ^ 
^ a * >r&«?a*8r«> i -r s y 5 1 asjsb. 

tH4i**s*«& b-c#tf^^tt*mm#©^ffiw:Ji 

£B r+ *j ©SHfr&fcStrfc ©£"*"*. ttfe. 
0ffl{C-3l,»rB. SSR©^ 3 Sr^S;WCC*L'/cfe©t , *S 
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^Lfcttttrt8>fli2 asrFrwmu tm. ) 
u c©m®& 2 \twms.t^K.nsm<Dis3&tr-^ 3 ec 

SdWBfflto^SMifrCHt, 3c£*SM**HWJB*- 1 WOE 
mz l«CS«fi«J«:«!K3h-Cl>4**, :*3SW©?BBJS* 

£ffi#>6.' J:DJ£H«©^a*3W!iWt?**«c6tf 40 
iEfis. ft*©^a^©3R**3c^B^*WP*P4 1/ 
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[ 0 0 1 5 ] W&W 2 B, IE® 2 1 £:fifli2 2 =&. IE® 
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St»fcaMM!©iE«y-F2 1 d36>6«WSSti*. ft© 

2 2 B«tt^16H©*B*ti8tt2 2'a £*©fSffiCCife 
I<*ftfc:ft@£-tf2 2 b t-gmMW.&2 2 a©ifl;£fr© 
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^m<Dmmu^m^ uc t ©«©&»© t> ©*«!,» * 
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B^«:^^-2.. -e©^«^»tt^i-rtltf<fcl^ IE 
®y - F2 1 d. nm x J- F2 2 d©^«Scm§S*l^ 

JfeiEffiy - F 2 2 d . y - F 2 2 d t fe{c1g»i& 
■,tl,^AS, y- FOSSEB^Ccrato&t,*. 
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ntt«©«ttiU'cc»s. ®L,mffift2©ji5«fc 
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©^ftJ^©aM8FH*4>-3fc©. ffiR^©8fr®*fe-5fe© 
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<£!,:>„ 6fc-fe^U-^2 5tt, iES2 1ift©224© 
Jfii^?rffl^-r-&/cS!). jE®2 1, ftfli2 2 i0fe$e>W: 

[0 0 2 1 ] *JQkJB«K*JW ^ 3tt. WJS 

©*^R1si«©^-^^ft3 2 i. f-tt#<D±igi% 
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KHrj-swfi*-*^ i tfrhtih* c©«fif-* 

S3 l ©*ASMcb. ^g|3^ffl?L#KW£ftTfct3 t 

R«?&{c|!R6ti4fc©"CBfc< . fMSflaiWgKfc: 

[0 022] *^©^Sm©TOKV'?&S£g8t 

*E;HBfj£EE#±K:« l,fc 4 * fctMHtftf- - * ft 
tj^»«:«cffl $ -tf *«PfiBt 4 *Mt £ C 4 

[0 02 3] H4tt4^&ffi©$£M#9HRU^© 

MtRH^v b 5 tc*agren©£££w*aK©« 

[0 024] 4m$JB©£^flft*?MPMKF- 1 W> « 
**#10 4. MPKttl l3S»6«WJS*ir«i»S (135 

(a) #js> . c©ffi-?*fti otspastti ib. #' 20 
©affl£*/c-r6©-e&ft«, ±flc(c^iR9(D««ism 

-W«caiW*|afi Wtt*-*lW*«*WceS 

KTS«fc9«:-r*iB\U». 

[0 025] 3^&l»©lft?*tt 1 0 ©JfcttB. -W 
tcfl!j©g|J# (ttSW) J:oilffil©*t»aiJ»T?***fiW 
SWl/, *©*fflSSII{cit*5?*s^fiSSn'CI,»5. C©* 30 

^cfcttl OCCB^S^l 0 atf^fiSStlT^S,, C 
©#*tt$3^4ii**flaD*'&ffifcttW 6 ft &&SB& 
<. c©#*a*ft©fl)«B^##*a&T*tter- 
xrtj*taa-s-4*>©"c*ti«. *©^»s. &sf« 

Rffi£0&tr>. C©#*fe*3n:i 0 a{C«fc0S?lk5r-;*|*j 

[0 026] C©«fc 5 KSfe^BttiWWW'©*™* 
(CX/X&dft&KttS C 4 KJ: *) . fl-g|S$SST-4BSiJ§Pu a D 

-r^gps^-tBJtoifc^rife^-^tcax o ttw 6ft£3c£ 40 
•ci^n5cw>?.. «jiwa#tf©Ri©ffiOftwWiRi 

jil«fi©PW«3&rsrt6ift4. 

[0 027] ttfc. ^$ttK*^£KttSi&SBi& 

«©&i.»rw». fla^^frsci^-r 

©«-f*ft©*gSIJ|||**ilfc*--xrtfflHCiH*#W*i 
^*»©*Nk*-X^©;tf*Jfi*;ajSPffi»K:J:t'< 

-c. wji&*-*rtw©#xi£*?cispfflw**s<-s-* 
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[0 029] BfSE4B«**--^©8tt»»«:WliirS 

4. C©BflSEEB. 3R**#«t/T»Be^S J WB 

K:*fPSttWW*lft*;*©*f.iL* 4 < BEa©*BftKJ:* 
'«e>o#*s^«cl I >fc©36S»SH ( >. 

[ o o 3 o ] m 7 ic&mm&m&mnsm*™?. c© . 

WPWtf l l ©JKtttt*K©RW»"C* 0 , ^©JgSUK: 
RWtt©*y » hSIl 1 ajWRW6tVC«,»*. C©fcfP 
«B»BC©*aHcR»J5hfc^y a^ll»g|5 
iitt-jTteD. «»rtfB©BE**»BBeBEJeU:4tt-9te4 
#CCMPS|3M1 l*i. ^'J v bmi 1 a©Sft»3&i6Wr 
■TSCi-C. «P»W1 l©^ife*^l 0 a©it±*i 
iW. K^WB^iWWHf - 1 ©«■?■*» 1 0 CCKW &*i 

[0031] 4c»9!©ttRism»itc^b»«itpant<h b 

■CB. ^Jfi^W^Kfc. «Jft©ttffltt*+»filoc 
4*«"C*', ®ffertgP©E^^{5J6^©MH-cmSBEJi(± 
4ftS4tCC KHrft^^Baatre. lr»toH>S1»Biyf 

ctiftfec^scim, *©tts«®«^«: 

Rgt>ac». *fc. 4:Xifi&]B-rB*}Pfl«t«aAA©8BA 
t i>xtmthtK »?*»©— »{c«pawi ur© 
««B*ff^ £ J: 5 «c«P«Wt*MKf 4H*K}gja 

[0032] tt*J*^JSJBSgTBffi-?-*# 1 0 «rf*PS|5 
*t 1 1 Ccjf Al/TTS^«BftiWmSHF- 1 4 U"Cl>***. 
#{CC©^tcpie>n-5.fc©t , B!5:^. ««.B. *I6bj 
©*BBS«»©«PWttB . * S l> BWJH©ffSt* 

•S^B^^^JSt^*?!^ J: 5 tc lyT5S±*aM* 
^SPST-CCSJg. Jgflf^SnfcS^. ^JOIW^©^©?: 

[0 03 3] * fc. -€-©fl!!«C2(c^W©?&HSS«Kte©t*P 

aWB. nfflWEcett©*©-?*-*-*:. j!^b#(cb^^ 
tt*^*H*r* j: o'tcs^tta^aasHF©*^** 

tC«8&ii*n, ®tfe©l*|gI5JI_bSH${C^©rtg|5ffi«C «fc t. 
[0 0 3 4] Sfc. $»Si,t.-CB, »PWt#l 

T-*{* l o ©*'^JS#^:©mri!2^ 3 rtSPfflij(cswT 
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ill *vr^jft*7trt»»oir>rn-c*orfe. #x 

fcfcU tf*l/<tt.' *JP«S*ftt.' 

*rtawtt«Ta^4ttaw-sc4*»»*w>. **i 

aBw^pawKWRsti. «HF-*»©t«©«a<t^ 

cqo35] l <tx#9&emiiimK&n 

aw©-a5{cs9#w?6 w b . «»rt»©EE&*w < & & 

4. *©0»*>6«*Sn4J: 9 *>©#J:l». C 
99#9S©«H!t(CJ:»). ^SKttttaWtiF© 
fabfSBfJEE*^* J: 9 <c a Stc^fhS *4 c 4 *« 
■C* £fcifftg|5J^«liillft«&4-f S 

t4*inJSE4&«^ 3S^Stfl^fj1-flHft7«fil«©ait)» 
V»#SS4tt-5;p,Jj£fc*.5. . 
[0 036] §§#g|54 08(a) cc^-r 

«OBPffl{cffinjifcx U » hi* ««tttt©*B«:ltJ*e 
JClbtti»>ejS«:R«tti UicMtSfe©^, »* 
L.<«. H8 (b) {cjjvrjrSfc-toRai©— gB©»* 
JgRS-&rCJH(l 1 1 b*K3iflar*Ci3*i"C»*. C© 
xy h*©*3fcJ:958£^i1«^©raW-*»r 

? p U*«KJ:iJJBfiM-*C4;Wr*a. 
[0 037] CiSflt 1 1 b iTSSliSi*. P39HR 1 1 a 
fcJ&£k;fc*>©©J:Sfc:. tCHWW©— ©SP 
BWst©-W*»&«K , i-*<!:*R:S*K»IIIO-C. ^©# 

it u Ajciaw©— »*Wf*#KB! w 6 nt ^ & a* 

PWttl 1 a©^U > H»itt«l/-C. CSil lb© 

xy h^{*-e-©x'; v vm<o— mnm&t*vc\,>it\,> 

n/c* y » H8i©aw>a©"C. ^-©x y * hftpj&ss 
hTt»&i»a»r««paw**Ks*vi*«: k wmv-tt 
wpgpivf ©-215*5. »»j©ijaiiJtt©— »*»63S^k» 

!8l,tt<,>«£5K:ttoTt,».&a>i5-e&s. c^Lt, lift 
«|5€:Citfpl 1 b<k-rS<t*fPgi5#©KBiT>t«:J:or*' 

[0 038] -e©{l&©§§&£|54 L/TB, 19 CC^T J: 5 
tc^pgp^oo— SP^Sfll 1 lctt£-r&C£;AS-C*S. 
Ctitt, iC»IWS#*e©J:3fc»»Kflnit,'Ct>J: 
n*^ ifpaWKflteRtf-c. *©*:ec«Bl*8aKJT 

[ 0 0 3 9 ] £ tc® 1 0 iCTrrf- «fc *> (CSS#ffi£iClfl$t 
KRttStttotJ tc. ^©S&SK: J: "3£fPgp**£^?L£ ft 
tt«WS-l*4?SeaWl 2*»W4CibT*S. §*P 

awi i©#*#srtwi i d*». n»^-xftgi3©jE 
*j»if5ii53*>©a«"c_h#ofci»«c. gaaastti 2©iM 
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tC^j&U ?6tt-6«Jlt!F»3gIJBE©±^{C«t«3. MPSPtt 
1 1 2«C««UC. SP»tttt*?L ttltt 
-fS. C 5 l/T«r6©F«3S|J©^X3!WWcSSclHStiS. 
C5t5Ci rlggB$K#tPgmAS©»TSM£#^& 

[0 040] #*jfe^©^^SttWf^ i «. tg 
■?-##l 0*. idSISttl lF*3«cftAO (05 (b) # 
ffil) . ^©f£. Cti*E3*t6*8 • 9{c<fc»3E*-r-5C 
10 tK.£K)M2k2tiZ. COEBB^KEI 6 tc^TJ: 5 «cJE 
«i&&8 ©JE#M8 0 KJ: 9£fPBPW 1 1 ©i^gp 1 1 z 
:WWfcffboWi&fttt?;W*l OOgSBWl.O biflf 
*U Sf±iBK(*iWli«HFltt3EiiS<-*. C©«fc^{c4S 

^■*fHincapaw*»f o ft*/* c 4 », *^©nss 

(Cttfflfiijitcio-C&l,^, 0 4«pawi. 

i 4 - x t ©**£#* < ix s must* h z> o $ p. 

fc. 2(^i6^flS©«fc ^ (CjjgT**©*Sg|5© 7 9 > 

«to*Hi-j-*atK©?SB»*R». «na*f*wE-©sse 

SP*«*ii^-e©?^gS(C^±Sn-5 J: 5 C <b 

[0041] s^a-w^sp^T-©*tH». «ptcrat>>i 

Aff t?«jRffi(cSM-r 5««tc-€-©«imft 4«tt 
■T*»»«:«Sl{l?S6WK:«je«c1*ff*ffli,»* c t **a* 
L/i». *ni©gjs-cw. y?-5A-<*>-^c«rc*a© 

^*©t*wjt*»'5»jssr«©*sa*L<. A^fflij 

[ 0 0 4 2 ] El 1 1 CC££gattm«S»?- 1 glS©*!^ 

[0 043] i£«i43£^SeB#Wnitt-T- 1 ©^WftS 
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CLAIMS 
[Claim(s)] 

[Claim 1] A cell case, and the positive electrode, the negative electrode and the electrolytic solution by which 
enclosure receipt was carried out inside this cell case, It is the cell which has the external terminal by which seal 
maintenance was carried out in this cell case where it connected with either this positive electrode and this 
negative electrode electrically and this cell case is penetrated. This external terminal The closed mold cell 
characterized by having a terminal body with the vent hole which opens the inside and outside of this cell case 
for free passage, and the obturation member which makes the gas inside this cell case emit outside when this 
vent hole is closed and the gas pressure inside this cell case reaches more than place constant pressure. 
[Claim 2] Said obturation member is a closed mold cell according to claim 1 which covers the part located in 
the interior of said cell case of said terminal body. 

[Claim 3] It is the closed-mold cell according to claim 2 by which nothing and this large-diameter section have 
a flange face facing the wall of this cell case where said external terminal is held in the large-diameter section 
with a larger path than the part to which the part located in.the interior of said cell case of said terminal body is 
located in this cell case exterior of this terminal body, this external terminal **** a gasket between this flange 
face and this cell case wall, and seal maintenance is carried out at this cell case. 

[Claim 4] It is the closed mold cell according to claim 3 which said large diameter section has the annular height 
which projects from this flange face in the rim of said flange face, and said obturation member involves in this 
height and is stopped by this height. 

[Claim 5] Said obturation member is a closed mold cell according to claim 1 to 4 which has the weak section in 
the part. 

[Claim 6] The configuration of said weak section is a closed mold cell according to claim 5 which is the 
configuration where some of annuli or annuli suffered a loss. 

[Claim 7] Said external terminal is a closed mold cell according to claim 1 to 6 which has a projection member 
for making the obturation member which deforms with the gas pressure inside this cell case punch or fracture. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the closed mold 
makes the gas inside a cell emit to the cell exterior, when the 
pressure. 
[0002] 

[Description of the Prior Art] Cordless-izing of communication e 
computer, and an information related equipment, a miniaturization 
serves as a power source from a rise of the interest about an electri 
consistency are progressing quickly. A lithium cell has come to be 
nickel-cadmium battery and a nickel hydoride battery current 
[0003] the cell of such high energy consistencies including a 
although an activity cell reaction occurs therefore. For example, 
cell, overcharge, and heating, gas occurs so much inside a cell, anci 
rise unusually and must also cope with the unexpected situation 
case of closed mold cells, such as a lithium cell, when the internal 
constant pressure, the safety device which emits outside the gas 
[0004] A vent hole is established in a cell case, it fixes by joining 
vent hole, and this safety device has a common relief valve using 
When the internal pressure of a cell increases rapidly by the 
functions as emitting the gas inside a cell outside, and the interior 
[0005] As the attachment location, the structure which installed th^ 
some cell case lids as independent components as a safety device 
similarly JP,1-31 1558,A is carrying out heat adhesion of the 
case lid. JP,9-199088,A is also carrying out laser welding of the 
case lid as independent components too further again. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when a safet^ 
be necessary to attach many components in a cell case lid, and the 
for example, it will be necessary in a cylindrical cell to make the 
will have the fault that it cannot be used. And if a safety device is 
the attachment components mark to a cell will increase and the 
increase, it becomes disadvantageous in respect of cost and prod 
[0007] this invention persons noted that there was room to equip v* 
external terminal which are the indispensable components of a cell 
[0008] Such view hits on an idea of this invention, and it aims at o 
the attachment components mark to a cell, without spoiling the 
[0009] 

[Means for Solving the Problem] Namely, the closed mold cell 
mentioned technical problem A cell case, and the positive electrod|e ; 
solution by which enclosure receipt was carried out into the cell 
terminal by which seal maintenance was carried out in this cell cas 
electrode and this negative electrode electrically and this cell case 
characterized by having a terminal body with the vent hole which 
for free passage, and the obturation member which makes the gas 
vent hole is closed and the gas pressure within this cell case reaches 
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cell equipped with the safety device which 
internal pressure of a cell reaches place constant 



quipment, such as a telephone and a personal 
and large-capacity-izing of the cell which 
c vehicle and the formation of a high energy 
put in practical use in some fields through a 



lithiulm cell - high - high safety is called for 
causes, such as a short circuit inside a 
the internal pressure of a cell container must 

a cell container explodes. So, in the cell 
pressure of a cell becomes more than place 
wliich occurred inside is usually formed. 
1 he thin metal or the resin of thickness to this 
metal or resin as a pressure open valve, 
abnormalities of a cell, this relief valve explodes, it 
of a cell is decompressed, 
relief valve as above pressure open valves in 
indicated by JP,9-92249,A. Moreover, 
relief valve as independent components at the cell 
relief valve of a metallic thin plate to the cell 



device is attached in a cell case lid, it will 
area of a cell case lid will increase so much, 

of a cell thick, and a narrow diameter cell 
ilised as the independent components, since 
attachment and the stroke for installing will 
uctivity. 

ith the function of a safety device the 
in view of this technical problem, 
fering the closed mold cell which reduced 
fuilction of a safety device. 

of this invention which solves the above- 

, the negative electrode and the electrolytic 

It is the cell which has the external 
e where it connected with either this positive 
is penetrated. This external terminal It is 
opens the inside and outside of this cell case 
within this cell case emit outside when this 
more than place constant pressure. 
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[0010] That is, the closed mold cell of this invention reduces the attachment components mark to a cell by 
having the function of a safety device for the external terminal which are the indispensable components of a 
cell. In addition, the external terminal which is the description section of the closed mold cell of this invention 
and which has the function of a safety device is hereafter called "external terminal with a safety device 11 
[0011] 

[Embodiment of the Invention] The operation gestalt of the closed mold cell of this invention is explained to it 
at a detail, referring to a drawing to below. Although the following explanation is the things about a 
rechargeable lithium-ion battery, the closed mold cell of this invention is not restricted to this rechargeable 
lithium-ion battery, and if it is the cell of the structure which seals the contents which constitute a cell, it will 
not ask whether it is the cell of which class. For example, it is a lithium cell except having mentioned with the 
nickel-cadmium battery, the nickel hydoride battery, and the operation gestalt etc. Since the organic electrolytic 
solution is used and high safety is required, especially lithium cells including a rechargeable lithium-ion battery 
have the large effectiveness which applies this invention. Moreover, also to the electric double layer capacitor 
which has the electrode in which the electrode plied timber which contains activated carbon as an active 
material was made to form in the shape of a layer on the surface of a charge collector, since it is applicable, the 
external terminal structure with a safety device by which it is characterized [ of the closed mold cell of this 
invention ] shall also include the semantics of a "capacitor" with a "cell" in this specification. In addition, since 
only an important section is typically expressed about a drawing, it is not what was expressed to accuracy even 
about the configuration of details, and the scale. 

[0012] The sectional view of the cylindrical rechargeable lithium-ion battery which is 1 operation gestalt of the 
closed mold cell of this invention is typically shown in drawing 1 . 

[0013] This closed mold cell has the cell contents 2 (henceforth an "electrode object") which wound and formed 
the positive electrode 21 and the negative electrode 22 centering on the winding core 26 through the separator 
25, and this electrode object 2 is inserted in the telescopic cell case 3 with the electrolytic solution. And it 
connects with the positive electrode 21 electrically, and has the external terminal 1 with a safety device held at 
this cell case 3 where this cell case 3 is penetrated. In addition, by the closed mold cell of this operation gestalt, 
although it connects with the positive electrode 21 electrically, the external terminal 1 with a safety device is not 
restricted when connecting with a positive electrode electrically, but may connect electrically the external 
terminal with a safety device of the closed mold cell of this invention to a negative electrode. Moreover, from a 
safety aspect, if the vent hole of extensive area is more required, it is good also considering the both sides of the 
external terminal of a positive electrode and a negative electrode as an external terminal with a safety device. 
The side which did not adopt an external terminal with a safety device at this time can prepare the external 
terminal which it is not independently with a safety device, and can be taken as the external terminal of the 
well-known gestalt of using some cell cases as an external terminal. 

[0014] The perspective view of the electrode object of the closed mold cell of this operation gestalt is shown in 
drawing 2 , and the development view of the electrode object of this operation gestalt is typically shown in 
drawing 3 , respectively. 

[0015] A positive electrode 21 and a negative electrode 22 are arranged so that positive-electrode lead 21d and 
negative-electrode lead 22d may face in opposite directions, respectively, they and the separator 25 of two 
sheets accumulate them repeatedly in order of a positive electrode 21, a separator 25, a negative electrode 22, 
and a separator 25, and the electrode object 2 uses them as winding and a cylindrical shape spirally by making 
these into one at a winding core 26. In addition, it is not restricted to a cylindrical shape, but the laminating of 
two or more positive electrodes, a negative electrode, and the separator is carried out, and the configuration of 
the electrode object 2 can be considered as a square shape. 

[0016] A positive electrode 21 consists of positive-electrode lead 21d for current collection formed in positive- 
electrode charge collector 21a made from a band-like metallic foil, and its both sides at the end section 
(positive-electrode plied timber sheep coating section 21c) of the cross direction of positive-electrode plied 
timber 21b and a positive-electrode charge collector by which coating was carried out. A negative electrode 22 
consists of negative-electrode lead 22d for current collection formed in negative-electrode charge collector 22a 
made from a band-like metallic foil, and its both sides at the end section (negative-electrode plied timber sheep 
coating section 22c) of the cross direction of negative-electrode plied timber 22b and negative-electrode charge 
collector 22a by which coating was carried out. Positive-electrode plied timber sheep coating section 21c and 
negative-electrode plied timber sheep coating section 22c are prepared in the positive electrode 21 and the 
negative electrode 22 at the crosswise end section covering the overall length, respectively by predetermined 
width of face. About the die length and width of face of a positive electrode 21 and a negative electrode 22, it 
can consider as the thing of arbitration according to the capacity of the cell which it is going to create etc. 
[0017] What is necessary is just to use metallic foils, such as aluminum, for positive-electrode charge collector 
21a. Positive-electrode plied timber 21b should just use what has the well-known thing which mixed binders, 
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such as electric conduction material, such as a graphite, and polyvinylidene fluoride, for the positive active 
material which consists of lithium multiple oxide powder etc. What is necessary is just to use metallic foils, 
such as copper, for negative-electrode charge collector 22a. Negative-electrode plied timber 22b can use what 
has the well-known thing which mixed binding material, such as polyvinylidene fluoride, for the negative- 
electrode active material which consists of carbon material powder, such as a graphite. 

[0018] As for positive-electrode lead 21 d and negative-electrode lead 22d, it is desirable to use the same metal 
as the charge collectors 21a and 22a of each electrode. Therefore, aluminum etc. is used in a positive electrode 
and copper etc. is used in a negative electrode. What is necessary is just to make the gestalt into the shape of a 
strip of paper etc. It is necessary to make a number (positive-electrode lead 2 Id and negative-electrode lead 
22d) into plurality in order to make internal resistance low as discharge capacity becomes large. Although it is 
plurality positive-electrode lead 22d and negative-electrode lead 22d with this operation gestalt since the mass 
cell is used, especially the number of leads is not asked. 

[0019] In the case of this rechargeable lithium-ion battery, the winding core 26 is made into the cylinder-like 
configuration. However, according to the configuration of the electrode object 2, you may have the cross section 
of the thing and ellipse form which have the cross section of the polygon of the square pole etc. according to 
various configurations 2, for example, electrode object. 

[0020] A separator 25 insulates electrically a positive electrode 21 and a negative electrode 22, and plays the 
role holding the electrolytic solution, and fine porous membrane, such as polyethylene, should just be used for 
it. In addition, as for a separator 25, it is desirable to consider as a still larger thing than a positive electrode 21 
and a negative electrode 22 in order to collateralize the insulation with a positive electrode 21 and a negative 
electrode 22. 

[0021] The cell case 3 in this operation gestalt consists of a bell shape case body 32 of an owner bottom, and a 
cell case lid 31 which blockades the upper limit of a case body. The hole for external terminals is prepared in 
the center section of this cell case lid 31, and the external terminal 1 with a safety device is inserted in this hole 
for external terminals. Although a cell case is a cylindrical shape in the gestalt of this operation, it is not 
restricted to a cylindrical shape and is good also as a square shape etc. according to the configuration of an 
electrode object. In that case, a cell case is constituted by the wall surface member according to the 
configuration. 

[0022] The external terminal with a safety device which is the description section of the closed mold cell of this 
invention is characterized by having a terminal body with the vent hole which opens the inside and outside of a 
cell case for free passage, and the obturation member which makes the gas within this cell case emit outside 
when a vent hole is closed and the gas pressure within a cell case reaches more than place constant pressure. 
[0023] Each component of the external terminal with a safety device of this operation gestalt is shown in 
drawing 5 , and the manufacturing method of the external terminal with a safety device of this operation gestalt 
is typically shown for the perspective view of the external terminal with a safety device of this operation gestalt 
in drawing 4 at drawing 6 , respectively. 

[0024] The external terminal 1 with a safety device of this operation gestalt consists of a terminal body 10 and 
an obturation member 1 1 (refer to drawing 5 (a)). With this operation gestalt, the whole is metal and this 
terminal body 10 and the obturation member 1 1 have conductivity. In addition, if the external terminal with a 
safety device can connect electrically the inside of a cell case, and the outside of a cell case and a role of an 
external terminal is played, it is not necessary to use electrical conducting materials, such as a metal, for the 
whole. For example, what is necessary is to use an electrical conducting material for some external terminals 
with a safety device, and just to connect the inside and outside of a cell case electrically. 
[0025] The configuration of the terminal body 10 of this operation gestalt has in a part the large diameter 
section which is a part with a diameter thicker than other parts (thin diameter section), and the male screw is 
formed in the thin diameter section. It is attached so that this large diameter section may turn into the interior of 
a cell case. Vent hole 10a is formed in the terminal body 10. If this vent hole does not need to be established in 
the core of a terminal body and the location of this vent hole opens the inside and outside of a cell case for free 
passage through a terminal body, that magnitude, a location, etc. will not be limited. The free passage of the 
inside and outside of a cell case is attained by this vent hole 10a. 

[0026] Thus, by establishing a vent hole in the terminal body of an external terminal with a safety device, the 
safety device attached in a cell case independently of an external terminal with another components becomes 
unnecessary, and it becomes an external terminal reducible [ the fittings mark in the case of cell attachment ] 
from serving both as a safety device and an external terminal with one components. 

[0027] In addition, there is not necessarily no need of preparing the large diameter section in a terminal body, 
and it can be made into a cylindrical shape, a prism form, etc. without a stage. However, if the large diameter 
section is prepared in a terminal body, and the large diameter section side of this terminal body is attached to the 
interior of a cell case, compared with the vent hole opening area of the cell case exterior of a terminal body, it 
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will become possible to enlarge vent hole opening area inside a cell case. If it does so, when preparing an 
obturation member in a cell case, there is an advantage from which it becomes possible from which to enlarge 
an obturation member, and processing of an obturation member and an external terminal with a safety device 
and handling become easy. Moreover, in case an external terminal with a safety device is attached to a cell case, 
in order for the amount of [ of the large diameter section of this terminal body ] flange to stick to a cell case, 
there is an advantage easily fixable in that part. 

[0028] When the interior of a cell becomes more than place constant pressure, when the obturation member 
which closes a vent hole becomes place constant pressure preferably, it solves the closure of a vent hole, and 
makes the inside and outside of a cell open for free passage. 

[0029] Place constant pressure is a pressure lower than the internal pressure in which a cell case explodes in 
relation to the reinforcement of a cell case etc. In addition, it is necessary to determine this place constant 
pressure in consideration of insurance. Therefore, in order to collateralize insurance, what has actually few 
dispersion according [ an obturation member ] the closure of a vent hole to manufacture of a profit pressure is 
desirable. 

[0030] The obturation member of this operation gestalt is shown in drawing 7 . The configuration of this 
obturation member 1 1 is the cylindrical shape of an owner bottom, and circular ring-like slit slot 1 la is prepared 
in that pars basilaris ossis occipitalis. This obturation member is that the obturation member 1 1 fractures from 
the part of slit slot 11a, when slit slot 1 la prepared in this pars basilaris ossis occipitalis is the weak section and 
the pressure inside a cell becomes more than place constant pressure. The closure of vent hole 10a of the 
obturation member 1 1 solves, the vent hole established in the terminal body 10 of the external terminal 1 with a 
safety device opens the inside and outside of a cell case for free passage, and internal high pressure gas is 
emitted out of a cell case. 

[0031] When the sealing nature of a cell can be maintained enough and the pressure inside a cell becomes more 
than place constant pressure by a certain cause as an obturation member used for the closed mold cell of this 
invention besides this operation gestalt, a thing like the so-called burst valve which fractures or explodes can be 
used, and especially the quality-of-the-material structure is not asked. Moreover, although this operation gestalt 
explains an obturation member as independent components, an obturation member can also be formed in a 
terminal body and one so that the function as an obturation member may be given to some terminal bodies. 
[0032] In addition, although the terminal body 10 is inserted in the obturation member 1 1 and considered as the 
external terminal 1 with a safety device with this operation gestalt, it is not restricted to especially this gestalt. 
For example, things by which welding, adhesion, etc. were carried out to the external terminal with a safety 
device in the thin film or tabular object of a metal or resin, such as the shape of tabular and a thin film, as cover 
a vent hole can also be used for the obturation member of the closed mold cell of this invention. 
[0033] It seems that moreover, the obturation member of the closed mold cell of this invention is the thing of 
the shape of a plug, such as resin, it is inserted in the terminal body of an external terminal with a safety device 
so that a vent hole may usually sometimes be blockaded, is pulled out by the internal pressure at the time of an 
internal pressure rise of a cell, and may make a vent hole open wide in addition to this. 

[0034] Moreover, with this operation gestalt, although the obturation member 1 1 is formed in the interior side of 
cell case 3 of the vent hole of the terminal body 10, the location plugs up a vent hole, can collateralize the 
sealing nature of a cell case, and even if it is any, such as an interior side of a cell of a vent hole, an exterior 
side, and the interior of a vent hole, especially as long as the obturation member which closes a vent hole by the 
pressure buildup inside a cell is opened wide, it does not ask it. However, as for an obturation member, it is 
desirable preferably to cover the part located in the interior of the cell case of a terminal body. That is because 
there is an advantage that the part which contacts the electrolytic solution with the attachment gestalt to a final 
cell is restricted to an obturation member, and electrochemical constraint of the quality of the material of a 
terminal body decreases. 

[0035] And when it has the weak section in a part of obturation member like [ it is desirable and ] this operation 
gestalt and the pressure inside a cell becomes high, what is destroyed from the part is good. When it carries out 
like this, there is an advantage to which the place constant pressure to which an external terminal with a safety 
device operates can be freely changed according to the structure of the weak section so that it may be required. 
Moreover, there is also an advantage from which it becomes possible from which to consider as firm structure, 
and the handling at the time of the external terminal manufacture with a safety device becomes easy except the 
weak section. 

[0036] what forms the slit slot used for this operation gestalt shown in drawing 8 (a) as the weak section in 
extent which does not penetrate thickness on the surface of a plate at in-a-circle 1 la — preferably, as shown in 
drawing 8 (b), some slots of the circular ring cannot be formed, but it can form in C form slot lib etc. The place 
constant pressure to which an external terminal with a relief valve operates by this slit depth of flute can be 
changed freely. A slit slot can be formed with a press etc. 
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[0037] The advantage set to C mold groove 1 lb is a point whose danger of closing vent hole 10a which 
dissociates completely when a part of obturation member fractures from a part of remaining obturation members 
like, although formed in in-a-circle 1 la, and by which a part of the separated obturation member is prepared in 
the terminal body disappears. That this is that a part of the slit slot is not formed, and fractures the slit slot of C 
mold groove 1 lb by cell internal pressure as compared with the slit slot of in-a-circle 1 la It is because it is the 
part of the slit slot formed in C mold, so a part of fractured obturation member separates an obturation member 
from a part of remaining obturation members completely in the part in which the slit slot is not formed, without 
being fractured. In this way, a vent hole will not be closed by the piece of fracture of an obturation member if 
the weak section is set to C mold groove lib. 

[0038] As the other weak sections, as shown in drawing 9 , a part of obturation member can be made into the 
shape of thin film 1 lc. Although this may process the obturation member itself into such a gestalt, it can 
establish a hole in an obturation member, and when adhesion etc. makes a thin film the hole, it can also create it. 

[0039] Moreover, instead of preparing the weak section in an obturation member, as shown in drawing 10 , the 
projection member 12 which makes an obturation member punch or fracture by the projection can also be 
formed. 1 Id of vent hole sections of the obturation member 1 1 deforms into the projection member 12 side, 
when the pressure inside a cell case rises by a certain abnormalities, and by the rise of the further cell internal 
pressure, the obturation member 1 1 contacts the projection member 12, and punches and fractures an obturation 
member. In this way, the gas inside a cell is emitted outside. Risk of an obturation member being damaged by 
carrying out like this at the time of manufacture decreases. Moreover, even when a projection member is 
prepared, the weak section may be prepared in an obturation member. 

[0040] The external terminal 1 with a safety device of this operation gestalt inserts the terminal body 10 into the 
obturation member 1 1 (refer to drawing 5 (b)), and is manufactured by sticking this by pressure with the 
sticking-by-pressure fixture 8-9 after that. Edge 1 lz of the obturation member 1 1 is forced inside with the 
sticking-by-pressure mold 80 of the sticking-by-pressure fixture 8 as shown in drawing 6 at the time of this 
sticking by pressure, it sticks with height 10b of the terminal body 10, and the external terminal 1 with a safety 
device is completed. Thus, bending an obturation member to a terminal body side has the advantage to which 
the adhesion of the terminal body 10, the obturation member 11, and a cell case becomes good, although it is 
not essential to operation of this invention. Furthermore, when the annular height which projects from the flange 
face of the large diameter section of a terminal body like this operation gestalt is prepared, and an obturation 
member involves in the height and is made to be stopped by the height, there is an advantage that an obturation 
member and a cell case stick more certainly. 

[0041] Although not asked, when contacting the electrolytic solution inside, as for especially the quality of the 
material of an external terminal with a safety device, it is desirable to use a stable ingredient for the part in 
contact with the electrolytic solution electrochemically. It is desirable to form from the ingredient of an 
aluminum system etc., in order to consider as the external terminal with a safety device by the side of a positive 
electrode with this operation gestalt, since it is second lithium ion **, and in order to consider as the external 
terminal with a safety device by the side of a negative electrode, it is desirable to form from the ingredient of a 
copper system, the ingredient of a stainless steel system, the iron system ingredient that performed nickel 
plating. In addition, since this obturation member 1 1 is the part which contacts the electrolytic solution directly 
with this operation gestalt, that quality of the material is electrochemically made into the product made from 
aluminum with the stable ingredient and this operation gestalt as mentioned above. 

[0042] The approach the external terminal with safety device 1 circumference should clinch drawing 11 , and an 
attachment Fig. are shown. 

[0043] Electric connection (current collection processing) of a positive electrode and the external terminal 1 
with a safety device is attained by joining positive-electrode lead 21 d to the side face of the obturation member 
covered by the large diameter section of the external terminal 1 with a safety device (refer to drawing 1 1 (b)). 
Mechanical junction, ultrasonic jointing, laser welding, etc. can perform this junction. In addition, although 
considered as the current collection terminal of a positive-electrode lead of an external terminal with a safety 
device with this operation gestalt, it has a current collection terminal as another components, and the current 
collection terminal and the external terminal 1 with a safety device may be connected electrically. 
[0044] The current collection processing by the side of the negative electrode of this operation gestalt can join 
negative-electrode lead 22d to the charge collector terminal 4 of a negative electrode by ultrasonic jointing etc. 
like a positive-electrode side (refer to drawing 1 ). [0045] The electrode object 2 which current collection 
processing completed is inserted in the case body 32, and attachment is presented with it. After attachment 
inserts the electrode object 2 in the case body 32, it obturates the case body 32 with the cell case lid 3 1 . Between 
the case body 32 of the cell case 3, and the cell case lid 3 1, it is made into a sealing condition with welding or 
caulking, and it can also make a sealant intervene if needed further. 
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[0046] In this example, and between the external terminal 1 with a safety device attached in the electrode object 
2, and the hole for external terminals of the cell case lid 3 1 In order to secure an inter-electrode insulation and to 
secure the sealing nature of a cell, gaskets 33 and 34 and a washer 35 are made to intervene. On the terminal 
body 10 of the external terminal 1 with a safety device A male screw part, The nut 36 which has a female screw 
corresponding to it can screw and seal (refer to drawing 1 1 (a)). 

[0047] According to modification of the mounting arrangement of an external terminal with a relief valve, the 
engine performance demanded, a number can be fluctuated, it can lose or these gaskets, a washer, a nut, etc. can 
change a configuration. Moreover, it is also possible not to form a male screw in a terminal body. An external 
terminal with a safety device may be then fixed to a cell case by other approaches, such as welding and 
adhesion by adhesives. 

[0048] Moreover, the pars basilaris ossis occipitalis of the case body 32 can be joined to the current collection 
terminal 4 by the side of a negative electrode by resistance welding, and the pars basilaris ossis occipitalis of the 
cell case 3 can be used as the external terminal of a negative electrode (refer to drawing 1 ). 
[0049] The electrolytic solution is infiltrated into electrode plied timber and a separator 25 at the time of 
attachment. You may perform sinking [ of the electrolytic solution ] in before the cell case lid 31 and junction of 
the external terminal 1 with a safety device, and when an electrolytic-solution inlet can be established in the cell 
case 3, the electrolytic solution may be poured in from the electrolytic-solution inlet after junction. In the case 
of a rechargeable lithium-ion battery, what dissolved the electrolyte of LiBF4 and LiPF6 grade in organic 
solvents, such as ethylene carbonate and diethyl carbonate, can be used for the electrolytic solution. 
[0050] 

[Example] In order to check the function as a safety device based on the above-mentioned operation gestalt 
about the external terminal with a safety device of the closed mold cell of this invention, the external terminal 
with a relief valve attached in a cell case and it in simulation was created, and the compressive test was 
performed. 

[005 1] Hereafter, the various examples of the closed mold cell of this invention are explained. 
[0052] In addition, the outer diameter of 50mm and the thickness of 0.3mm were used for the cell case used in 
the following examples (product made from SUS304). The connection parts of this cell case, and an external 
terminal with a safety device and a cell case were what has pressure resistance in the pressure range of this 
compressive test, respectively. 

[0053] The external terminal with a relief valve consists of the terminal bodies and obturation members which 
were explained with the operation gestalt, the whole of this terminal body uses a common thing, and although 
all of a configuration and a dimension of an obturation member are almost the same, the weak section formed in 
the obturation member was changed. 

[0054] The vent hole of the terminal body of an external terminal with a safety device was made into the bore of 
8mm. And the product with a thickness of 0.5mm made from aluminum (A1050) was used for the obturation 
member. 

[0055] In addition, drawing 8 , the obturation member used for 9 and 10 in the example were shown. 

[0056] <Example 1> The slit slot of the shape of a circular ring with a diameter of 7.5mm was prepared in the 

center of obturation member 1 la ( drawing 8 (a)). The remaining thickness of the obturation member of the part 

in which the slit slot at this time is established was 100 micrometers ( drawing 8 (a)). 

[0057] <Example 2> The same obturation member as an example 1 was used except the point that the 

remaining thickness for a slit slot is 50 micrometers about obturation member 1 la ( drawing 8 (a)). 

[0058] <Example 3> The slit slot of C mold lacking in some circular rings with a diameter of 12mm was 

prepared in the center of obturation member 1 lb. The remaining thickness for a slit slot at this time was 100 

micrometers ( drawing 8 (b)). 

[0059] <Example 4> The hole with a diameter of 12mm was made in the center of obturation member 11c, and 
the aluminium foil of 20 micrometers of thickness was stuck on the part ( drawing 9 ). 
[0060] <Example 5> Instead of preparing a slit slot and a thin- walled part in an obturation member, the 
projection member 12 was formed so that the clearance between the tips of an obturation member and the 
projection member 12 might be set to 0.7mm ( drawing 10 ). 

[0061] <Pressure test> The equipment used for the experiment at drawing 12 is shown. Initiation pressure 9 

kgf7cm2 and the pressure increase acceleration of pressurization performed pressurization from the oil pressure 

opening 33 of a cell case by per second 1 kgf7cm2 using oil pressure, and the experimental device measured the 

pressure to which a safety device operates 10 times each. 

[0062] <Result> The result of a pressure test is shown in Table 1 . 

[0063] 

[Table 1] 
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2 1. 0 ± 1 . 0 kgf/em' 




16. 0 ± 1 . Ok gf/cm' 


3 


2 0. 0± 1. 0 kef /cm* 




19. 5 ± 0 . 5 k gf/cm 1 


MM9i 5 


2 0. 0 ± 1 . 5 k gf/cm' 



[0064] It was possible for there to also have been comparatively little dispersion in a pressure and to have 
attained the function as a safety device about all examples, so that clearly from Table 1 . 

[0065] The working pressure of a safety device was able to be fallen by making thickness of a slit slot thin from 
the result of examples 1 and 2. That is, it was shown by the thickness of a slit slot that the working pressure of a 
safety device can be prepared. 

[0066] It became clear from examples 3, 4, and 5 that the purpose of this invention can be attained also by 

various obturation members. 

[0067] 

[Effect of the Invention] The closed mold cell of this invention has reduced the components mark attached to a 
cell case by having the function of a safety device for an external terminal with a safety device. It becomes 
possible to offer the cell which reduced the attachment components mark of a cell, without spoiling the function 
of a safety device by having considered as the cell of this configuration. That is, it became possible to offer the 
closed mold cell which is easy structure and was excellent in safety, without having not needed the safety 
device as special independent components, and providing an excessive tooth space within and without a cell 
separately by this invention. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of the closed mold cell of an operation gestalt. 

[Drawing 2] It is the perspective view of the electrode object of the closed mold cell of an operation gestalt. 
[Drawing 3] It is the development view of the electrode object of the closed mold cell of an operation gestalt. 
[Drawing 4] It is the perspective view of the external terminal with a safety device of the closed mold cell of an 
operation gestalt. 

[Drawing 5] It is the perspective view which mentioned the configuration of the external terminal with a safety 
device of an operation gestalt. 

[Drawing 6] It is the sectional view which mentioned one mode of the manufacturing method of the external 
terminal with a safety device of an operation gestalt. 

[Drawing 7] It is drawing which mentioned one mode of the obturation member of the external terminal with a 
safety device of an operation gestalt. 

[Drawing 8] It is drawing having shown the obturation member used in the examples 1-3. 
[Drawing 9] It is drawing having shown the obturation member used in the example 4. 

[Drawing 10] It is drawing having shown the external terminal with a safety device which has the projection 
member used in the example 5. 

[Drawing 11] It is the sectional view which mentioned one mode of the configuration of connection of the cell 
case of an operation gestalt, an external terminal with a safety device, and an electrode object. 
[Drawing 12] It is the sectional view having shown the experimental device of the pressure test of an example. 
[Description of Notations] 

1 ~ External terminal with a safety device 

10 ~ Terminal body 10a - Vent hole 1 1 - Obturation member 1 la, 1 lb ~ Slit slot 11c- Thin film (obturation 
member weak section) 1 lz ~ Edge 12 ~ Projection member 

2 — Electrode object 

21 — Positive electrode 21a — Positive-electrode charge collector 21b — Positive-electrode plied timber 21c — 
Positive-electrode plied timber sheep coating section 21 d ~ Positive-electrode lead 22 — Negative electrode 22a 
~ Negative-electrode charge collector 

22b — Negative-electrode plied timber 21c — Negative-electrode plied timber sheep coating section 22d — 
Negative-electrode lead 25 ~ Separator 26 — Winding core 

3 Cell case 

31 -- Cell case lid 32 — Case body 

4 — Negative-electrode current collection terminal 
8 9 -- Sticking-by-pressure fixture 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 8] 
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